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(54)     Metal laminate gasket 

(57) The metal laminate gasket comprises the first 
metal plate (1) having annu lar bead portion(s)(5) for sur- 
rounding said hole(s)(4); the second metal plate (2) ar- 
ranged to cover the recess(es)(51) of the bead portion 
(s)(5) of the first metal plate (1); and rigid synthetic resin 
layer(s)(6), preferably layer(s) of a thermocured epoxy 
resin; formed in part(s) of the recess(es)(51) of the bead 
portion(s) of the first metal plate (1). The rigid synthetic 
resin layer(s)(6) serves to increase the thickness of the 
lamination of the gasket (G1) to enhance the sealing ef- 
fect and serves to limit the degree of compression ot the 

bead portion(s)(5) when the gasket (G1) is compressed. 
The rigid synthetic resin layer(s)(6) is covered with the 
first metal plate (1) and the second metal plate (2), and 
thus does not come into direct contact with the joint sur- 
faces. Accordingly, there is no fear that the rigid synthet- 
ic resin layer(s)(6) may be worn away by friction with the 
joint surface(s) because of vibration, or thermal expan- 
sion or contraction of the joint surfaces during the oper- 
ation of the engine. The rigid synthetic resin layer(s)(6) 
may be formed on the surface of the second metal (2) 
plate opposing said recess(es). 
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Description 

Background of the invention and related art 
statement: 

The present invention relates to a metal laminate 
gasket for use in an internal combustion engine: and in 
particular to a metal laminate gasket which comprises 
bead portion(s) for surrounding hole(s) such as combus- 
tion chamber hoie(s) to be sealed, and element(s) which 
is/are disposed in said bead portion(s) to serve as stop- 
pers) for limiting the degree of compression of the bead 
portion(s). 

A cylinder head gasket comprises a single or a plu- 
ral number of metal plates each having combustion 
chamber hole(s) and bolt holes, in which at least one of 
the metal plates having bead portion(s) for surrounding 
and sealing the combustion chamber hole(s). The bead 
portion has a projection formed on one surface of the 
metal plate and a recess formed on the other side of the 
projection on the other surface of the metal plate. The 
"bead portion" referred to in the present specification 
has such a meaning as mentioned above throughout the 
present specification. 

USP Serial Nos. 4f799,695 and 4,721.315 disclose 
the provision of stopper portions inside the bead por- 
tions (on the side of the combustion chamber holes), 
said stopper portions being formed by turning back the 
peripheries of the combustion chamber holes of the met- 
al plates, or by laminating shim plates, so as to serve to 
limit the degree of compression of the bead portions. 
When the gaskets are compressed between the joint 
surfaces of cylinder heads and the joint surfaces of cyl- 
inder blocks, the above stopper portions serve to limit 
the degrees of compression of the bead portions, there- 
by limiting the amplitude of repetitive compression and 
restoration of the bead portions due to gas pressure in 
the combustion chambers. Thus, the gaskets are pre- 
vented from losing sealing effects because of less resil- 
ience of the bead portions due to their creep relaxation 
and because of the damages such as cracks during a 
long period of use. 

Japanese Utility Model Laid-Open Publication No. 
2-59361 discloses that a stopper portion for limiting the 
degree of compression of a bead portion is provided in 
the recess of the bead portion. The stopper portion, for 
example, consists of a shaped wire of mild steel fixed in 
the recess of the bead portion. Thus, cyclic loads ap- 
plied to the bead portion while an engine is driven are 
absorbed by the clearance between the bottom face of 
the shaped wire and a surface to be sealed (i.e.. by de- 
formation of the bead portion) and deformation of the 
shaped wire. This publication also discloses a flame 
coating layer stopper as an alternative of the shaped 
wire stopper, said flame coating layer stopper being de- 
formed by bolt-tightening and repetitive loads. 

USP Serial No. 4,140,323 discloses a resilient elas- 
tomeric sealant material to be disposed in a part of the 

recess of a bead portion. The elastomeric sealant ma- 
terial disposed prevents the bead portions from flatten- 
ing out, and thus concentrates the sealing effect on the 
zones of the bead portions, when a gasket is com- 

s    pressed between a pair of confronting surfaces to be 
sealed. The elastomeric sealant material also fills in 
scratches or other imperfections on the pair of the con- 
fronting surfaces to be sealed or the gasket surface, 
thereby preventing leakage from such imperfections. 

10        The assignee of the present invention has proposed 
the following in Japanese Patent Application No. 
£-38787 filed on January 31, 1996 (Japanese Laid- 
Open Publication No. 9-210205): the recesses of the 
bead portions for surrounding holes to be sealed, of a 

15   metal gasket are partially filled with a non-compressible 
and non-deformable rigid synthetic resin such as an 
epoxy resin, wherein the height of the resin layers are 
lower at parts of the bead portions close to the bolt holes 
and it is higher at parts thereof spaced farther from the 

20   bolt holes. The rigid synthetic resin layers filling the parts 
of the recesses of the bead portions serve as stoppers 
for limiting the degree of compression of the bead por- 
tions, and they also serve to thicken the gasket at its 
parts filled with the resin layer more than the other parts 

25   to thereby enhance the sealing effect. Further, the 
height of the rigid synthetic resin layers are varied in ac- 
cordance with the distance from the bolt holes, so that 
sealing pressure is equalized on the zones around holes 
to be sealed such as combustion chamber holes. 

oo        in a gasket in which the recesses of bead portions 
are partially filled with a resilient elastomer sealant, the 
elastomer sealant layers are deformed when the bead 
portions are compressed, so that irregular stresses are 
applied to the bead portions. When such stresses are 

3S   applied to the bead portions repetitively, there is a fear 
that damages such as cracks may occur in the bead por- 
tions. In the meantime, the gasket with the recesses of 
the bead portions filled with the non-compressible and 
non-deformable rigid synthetic resin has not such a fear. 

40        The metal gasket of the above application, howev- 
er, has a problem that, when the gasket is compressed 
between a pair of the joint surfaces of a cylinder head 
and a cylinder block to allow the rigid synthetic resin lay- 
ers to come into contact with one of the joint surfaces, 

•*5   the rigid synthetic resin layers are worn down because 
of friction with the joint surface due to vibrations of the 
joint surfaces during the operation of an engine or due 
to the thermal expansion or contraction of the joint sur- 
face accompanying the start or stop of the operation of 

so   the engine. Thus, during a long period of use. the func- 
tion of the rigid synthetic resin layers as the stoppers 
are lost and the gasket thickness increasing effect by 
the rigid synthetic resin layers decreases, resulting in a 
fear of decreasing the sealing pressure. 

55 
Summary of the invention: 

The present invention has been made to solve the 
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foregoing problems. Objects of the present invention 
are. therefore, to eliminate the fear that the rigid syn- 
thetic resin layers formed in the recesses of bead por- 
tions surrounding holes to be sealed may be worn down 
by friction with the joint surfaces, and to eliminate the 
fear of lowering the function of limiting the degree of 
compression of the bead portions and also the fear of 
decreasing the sealing pressure because of the wear of 
the resin layers. 

In order to achieve the above objects, a metal lam- 
inate gasket of the present invention comprises at least 
two metal plates each having at least one hole to be 
sealed and a plural number of bolt holes. The gasket 
comprises the first metal plate having bead portton(s) 
for surrounding hole(s) to be sealed, the second metal 
plate disposed to cover the recess(es) of the bead por- 
tion^) of the first metal plate, and rigid synthetic resin 
layer(s) formed in the recess(es) of the first metal plate. 
The rigid synthetic resin layer is formed of a non-com- 
pressible and non-deformabie resin which is not sub- 
stantially compressed or substantially deformed under 
a compression stress, such as an epoxy resin, thermo- 
set polyimide resin, polyamide-imide resin and silicon 
resin, and it is preferably formed of a thermocured epoxy 
resin. Examples of epoxy resins include various epoxy 
resins of bis-phenol A type, novolaktype, aliphatic type, 
hydantoin type, isocyanate type and the like. Examples 
of hardeners for the epoxy resins include amines, hy- 
drazines, acid anhydrides, imidazoles and the like. 
These agents can be used alone or in combination. In- 
organic fillers such as clay, talc and silica are favorably 
admixed with those resins. 

The rigid synthetic resin layer(s) is not always 
formed in the recess(es) of the bead portion(s) of the 
first metal plate., but the resin layer(s) may be formed on 
the surface of the second metal plate at position(s) op- 
posing to the recess(es) of the bead portion(s) of the 
first metal plate so as to surround annularly hole(s) to 
be sealed. 

The rigid synthetic resin layer(s) serves to limit the 
degree of compression of the bead portion(s) when the 
gasket is compressed. The amplitude of repetitive com- 
pression and restoration ol the bead portion(s) is there- 
fore limited, so that less resilience due to creep relaxa- 
tion and damages such as cracks can be prevented from 
occurring in the bead portion(s) during a long period of 
use. Further, the thickness of the gasket is increased at 
portionfs) on which the synthetic resin layer(s) is formed 
more than other portions of the gasket, thereby enhanc- 
ing the sealing effect. The thickness of the gasket re- 
ferred to herein means the sum of the respective thick- 
ness of the metal plates laminated, the thickness 
(height) of the rigid synthetic resin layer and the like. 

According to the present invention, the rigid syn- 
thetic resin layer(s) is covered with the metal plate(s) 
constituting the gasket and it does not come into con- 
tact with any of the joint surfaces of a cylinder head, cyl- 
inder block and the like. Therefore, there is no fear that 

the synthetic resin layer(s) may be worn away by friction 
with the joint surface because of vibration of the joint 
surface during operation of the engine, or because of 
thermal expansion or contraction of the joint surface ac- 

s companying the start or stop of the operation of the en- 
gine. Therefore, there is also no fear that the function of 
the stopper portion(s) is lost by the wear of th e rigid syn- 
thetic resin layer(s), nor fear that the gasket thickness 
increasing effect of the synthetic resin layer(s) decreas- 

es   es to decline the sealing effect of the gasket. 

Brief description of the drawings: 

Fig. 1 is a plan view of a cylinder head gasket as a 
*5   first embodiment of a metal laminate gasket of the 

present invention, in which sealing materials (denoted 
by numeral 7 in Fig. 2) are not shown for simplicity of 
the drawing. 

Fig. 2 is a sectional view taken along the line A-A 
20   in Fig. 1. 

Fig. 3 is a sectional view taken along the line B-B 
in Fig. 1 , 

Fig. 4 is a sectional view similar to that of Fig. 2. 
showing a second embodiment of the present invention. 

25        Fig. 5 is a sectional view similar to that of Fig. 3, 
showing the second embodiment. m 

Fig. 6 is a sectional view similar tosthat of Fig. 2, 
showing a third embodiment of the present invention. 

Fig. 7 is a sectional view similar tosthat of Fig. 2, 
oo   showing a modification of the third embodiment of the 

present invention.. 
Fig. 8 is a sectional view similar to^that of Fig. 2, 

showing a fourth embodiment of the present invention. 
Fig. g is a sectional view similar to that of Fig. 3. 

3S   showing the fourth embodiment of the present invention. 
Fig. 10 is a sectional view similar to that of Fig. 2, 

showing a fifth embodiment of the present invention. 
Fig. 11 is a plan view of an exhaust manifold gasket 

as a sixth embodiment of the present invention. 
40        Fig. 12 is a sectional view taken along the line A-A 

in Fig. 11. 

Detailed description of the preferred embodiments: 

45 With reference to Figs. 1 to 3, G1 represents a cyl- 
inder head gasket as the first embodiment of the metal 
laminate gasket of the present invention. The gasket G1 
comprises first and second metal plates 1 and 2 of steel, 
stainless steel or the like, said first and second metal 

50   plates 1 and 2 each having combustion chamber holes 
3 in conformity with the holes of the combustion cham- 
ber of an engine, and bolt holes 4 for inserting bolts for 
use in tightening the cylinder head to a cylinder block. 

The first metal plate 1 comprises bead portions 5 
55 for surrounding the combustion chamber holes 3. Each 

bead portion 5 has a projection 52 formed on one sur- 
face 11 of the first metal plate 1 and a recess 51 formed 
on the other side of the projection 52 on the other sur- 
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face 12. The second metal plate 2 is formed in flat with 
no bead portion around the combustion chamber holes 
3, and it is arranged to cover the recesses 51 on the 
other surface of the first metai plate 1. 

Each of the recesses 51 of the annular bead por- 
tions 5 of the metal plate 1 is partially filled with a rigid 
synthetic resin, i.e., a non-compressible and non-de- 
formable synthetic resin which is hardly compressed or 
deformed under a stress, such as an epoxy resin. This 
rigid synthetic resin layer 6 is easily formed by applying 
or charging a liquid coating material such as an epoxy 
resin to or into the recesses 51 and setting it hard. 

The height of the rigid synthetic resin layer may be 
almost constant in the entire length of each recess 51. 
However, in the gasket G1, the height of the rigid syn- 
thetic resin layer 6 is adjusted in accordance with the 
distance from the bolt hole 4 in order to uniform sealing 
pressure around the periphery of the combustion cham- 
ber hole 3. Thus, the height h, of the.resin layer 6 farther 
from the bolt hole 4 is designed to be higher than the 
height h2 of the resin layer 6 nearer to the bolt hole as 
shown in Figs. 2 and 3. For example, with respect to the 
depth of the bead portion of 80 to 200 jam, the height of 
the resin layer nearer to the bolt hole is specified within 
a range of 30to 60 |j.m, while the height of the resin layer 
farther from the bolt hole is specified within a range of 
70 to 190 um not exceeding the depth of the recess 51. 
It is, however preferable that the height of the resin layer 
is selected to such a height at least 10 UJTI lower than 
the depth of the recess 51 so that the bead portion 5 can 
be surely deformed elastically around the entire periph- 
ery of the combustion chamber hole 3. The adjustment 
of the height of the rigid synthetic resin layer can be done 
in a comparatively easy manner: that is, a liquid coating 
material such as an epoxy resin is additionally screen- 
coated on only the portion at which the height of the resin 
layer should be higher; or its height can be adjusted by 
adjusting the application amount of the liquid coating 
material by the use of a dispenser, or by partial addition- 
al coating. 

The adjustment of the height of the rigid synthetic 
resin layer 6 in accordance with the distance from the 
bolt hole can be done in the same manner as mentioned 
above even in a case where such adjustment is not de- 
scribed in the part of embodiments as will be described 
later. 

Coatings of sealing material layers 7 are provided 
on the outer surface of the gasket, and one of the inner 
surfaces of the metal plates 1 and 2 which face to each 
other or are in contact with each other (on the surface 
of the metal plate 2 in the drawing). The sealing material 
layers 7 are formed of rubber or a synthetic resin having 
heat resistance and flexibility in a thickness of 15 {.im, 
for example. In the drawing, only the portion on which 
the bead portion 5 is formed and its adjacent periphery 
are coated with the sealing material layer 7 but, alterna- 
tively, the outer and inner surfaces of the metal plate 2 
may be entirely coated with sealing material layers 7. 

The gasket G1 with the above construction is ap- 
plied between the joint surfaces of the cylinder head and 
the cylinder block, and the gasket is compressed by 
tightening the bolts. At that time, each bead portion 5 is 

s   compressed in an limited amount, because the rigid syn- 
thetic resin layer 6 is formed in the recess 51 of each 
bead portion 5 and the bottom 61 of the resin layer 6 
comes into tight contact with the inner surface of the 
metal plate 2 when the bolts are tightened. The synthetic 

10   resin layer 6 does not permit the bead portion 5 to be 
compressed more, thereby limiting the degree of com- 
pression of the bead portion 5. In other words, the rigid 
synthetic resin layer 6 formed in each recess 51 serves 
as a stopper so as to prevent the flattening of the bead 

is   portion 5 and also to limit the amplitude of repetitive 
compression and restoration of the bead portion due to 
gas pressure within the combustion chamber of the en- 
gine. Accordingly, the gasket can be prevented from los- 
ing its function because of less resilience due to creep 

20   relaxation and damages of the bead portions during a 
long period of use. The rigid synthetic resin layer in- 
creases the thickness of the gasket at its synthetic resin 
layer formed portion more than the other portion of the 
gasket thereby increasing the sealing pressure at such 

25   a portion. 
In the gasket G1 of the present invention, the bot- 

tom 61 of the rigid synthetic resin layer 6 formed in the 
recess 51 of the bead portion is covered with the second 
metal plate 2, and therefore does not come into contact 

so with the joint surface of the cylinder head or the cylinder 
block. Thus, the rigid synthetic resin layer 6 has no fear 
to be worn away by friction with the joint surface of the 
cylinder head or the cylinder block because of vibration 
of the cylinder head or the cylinder block during the op- 

35 eration of the engine or because of expansion or con- 
traction of the cylinder head orthe cylinder block accom- 
panying the start or stop of the operation of the engine. 

With reference to Figs. 4 and 5, the cylinder head 
gasket G2 as the second embodiment of the present in- 

40 vention comprises a first and second metai plates 1 and 
2 of steel, stainless steel or the like, said first and second 
metal plates 1 and 2 each having combustion chamber 
hole(s) 3 and bolthole(s) 4 as in the gasket G1. The first 
metal plate 1 has annular bead portion(s) 5 for surround- 

45 ing the periphery of the combustion chamber hole(s) 3, 
and the recess 51 of each bead portion 5 is formed with 
a rigid synthetic resin layer 6 so as to fill a part of the 
depth of the recess 51. The filler of the rigid synthetic 
resin layer serves as a stopper for limiting the degree of 

so compression of each bead portion 5, and it also serves 
to increase the thickness of the gasket at its portion(s) 
where the synthetic resin layer(s) are formed, thereby 
increasing sealing pressure. 

The second metal plate 2 is so arranged as to cover 
55   the recess 51 of each bead portion 5 of the first metal 

plate 1. The second metal plate 2 has annular bead por- 
tion^) 5'for surrounding the combustion chamber hole 
(s) 3 at position(s) corresponding to the bead portion(s) 

4 



7 

5 of the first metal plate 1. Each bead portion 5' is pro- 
jected in the same direction as each bead portion 5 of 
the first metal plate 1. Accordingly, the restoring forces 
of the bead portion 5 and the bead portion 5' are super- 
posed to increase the restoring force of the bead por- 
tions as a whole, which leads to an increase in the seal- 
ing pressure resulting from the elastic deformation of the 
bead portion(s) when the gasket is compressed. The 
height and width of the bead portion 5' may be substan- 
tially equal to or may be different from those of the bead 
portion 5 of the first metal plate 1. 

The rigid synthetic resin layer 6 is covered with the 
metal plates 1 and 2, and therefore is not worn away by 
friction with the joint surface of the cylinder head or the 
cylinder block. 

Also in the gasket G2, the height of the rigid syn- 
thetic resin layer 6 is adjusted in accordance with the 
distance from the bolt hole in the same manner as in the 
gasket G1 in order to uniform the sealing pressure 
around the periphery of the combustion chamber hole 
3. Thus, the height h1 (see Fig. 4) of the synthetic resin 
layer at a position farther from the bolt hole 4 is designed 
to be higher than the height h2 (see Fig. 5) thereof at a 
position nearer to the bolt hole 4. 

As in the foregoing gasket G1, sealing material lay- 
ers 7 of rubber or a synthetic resin having heat resist- 
ance and relative flexibility such as fluoro rubber and a 
silicone resin are applied on the outer surface 11 of the 
melal plate 1 and the outer surface 21 and the inner sur- 
face 22 of the metal plate 2. The sealing material layers 
7 cover the imperfections such as the flaws, roughness 
and deformation of the joint surfaces of the cylinder 
head, the cylinder block, and of the surfaces of the metal 
plates 1 and 2 so as to enhance the sealing power of 
the gasket. 

In the gasket G3 as the third embodiment of the 
present invention shown in Fig. 6, a first metal plate 1 is 
positioned on the side of a cylinder block (on the lower 
side of the drawing), and the first metal plate 1 has first 
bead portion(s) 5 for surrounding the periphery(ies) of 
combustion chamber hole(s) 3, projecting toward the 
cylinder block. A second metal plate 2 is positioned on 
the side of a cylinder head (on the upper side of the 
drawing) relative to the metal plate 1 so as to cover the 
recess 51 of each bead portion 5. The metal plate 2 has 
second bead portion(s) 5' at position(s) confronting the 
first bead portion(s) 5 of the metal plate 1. The bead 
portion 5' is projected in the opposite direction to the 
bead portion 5, i.e., in a direction on the side of the cyl- 
inder head. The recess 51' of the second bead portion 
5' is disposed adjacent to the recess 51 of the first bead 
portion 5 so that both recesses can form a common 
space. A rigid synthetic resin layer 6 is formed in a part 

• of the space. The synthetic resin layer 6 fills the recess 
51 of the first bead portion 5 and is raised into the recess 
51* of the second bead portion 5' so as to fill a part of 
the recess 51 \ The height of the raised portion of the 
rigid synthetic resin layer 6 into the recess 5V is. for ex- 

ample, 40 to 150 u.m. Thus, the entire height of the rigid 
synthetic resin layer 6 is the sum of the height of the 
above raised portion and the depth of the recess 51 of 
60 to 200 um 

5 When the gasket G3 is compressed between the 
joint surfaces of the cylinder head and the cylinderblock} 

the rigid synthetic resin layer 6 in the recesses 51 and 
5V serves to limit the degree of compression of both 
bead portions 5 and 5', and thus serves as a stopper for 

10 both bead portions 5 and 5'. The rigid synthetic resin 
layer 6 is enclosed in the bead portions 5 and 5', and 
therefore has no fear to be worn away by friction with 
the joint surface of the cylinder head or the cylinder 
block. 

is In the gasket G3, the metal plates 1 and 2 are ar- 
ranged in such aback-to-back relation that the bead por- 
tion 5 and the bead portion 5* can be projected in the 
opposite directions to each other at the same position. 
The restoration amounts of the bead portion 5 and the 

20 bead portion 5' are therefore added to each other, so 
that a large restoration amount can be obtained as a 
whole. Further, in the gasket G3 shown in Fig. 6, the 
bead portion 5' has substantially the same section as 
the bead portion 5 except that the width of the bead por- 

25 tion 5' is slightly larger than that of the bead portion 5, 
while there is no problem if the height of the bead portion 
5' is different from that of the bead portion 5. 

In case where the metal plate 2 is positioned on the 
side of the cylinder head so that its bead-portion 5' is in 

oo contact with the joint surface of the cylinder head as 
shown in Fig. 6, it is usually preferable tfciat the height 
of the bead portion 5' which comes into contact with the 
joint surface of the cylinder head which is deformed 
more than the cylinder block should be set higher than 

35 the height of the bead portion 5. In the drawing, numeral 
7 denotes sealing material layers. 

A gasket G3' as a modification of the third embodi- 
ment shown in Fig. 7 is differ from the above gasket G3 
in that a rigid synthetic resin layer 6 is formed partially 

■to or fully in the recess 51 of the first bead portion 5. but is 
not raised into the recess 5V of the second bead portion 
5'. The gasket G3' is constructed in the same manner 
as in the gasket G3 except for the above point. When 
the gasket G3' thus constructed is compressed between 

•*s the joint surfaces of a cylinder head and a cylinder block, 
the top of the rigid synthetic resin layer is being projected 
into the recess 51' of the bead portion 5' of the second 
metal plate 2 as the bead portion 5 is being compressed. 
Thus, the rigid synthetic resin layer 6 serves to limit the 

50 degrees of compression of both bead portion 5 of the 
metal plate 1 and bead portion 5' of the metal plate 2, 
acting as a stopper for both. In the gasket G3', it is pref- 
erable that the width of the recess 51' is designed to be 
slightly larger than that of the recess 51 so that the rigid 

55 synthetic resin layer charged partially or fully in the re- 
cess 51 can be projected into the recess 51' smoothly 
as the bead portion 5 is being compressed. 

As a further modification of the gasket G3\ a rigid 

5 
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synthetic resin may be charged partially in the respec- 
tive recesses 51 and 51' of the bead portions 5 and 5' 
to form respective rigid synthetic resin layers therein. In 
this case, the bead portions 5 and 5' are compressed to 
an extent that the respective bottoms of the rigid syn- 
thetic resin layers formed in the recesses 51 and 51' 
come into contact with each other, but the bead portions 
5 and 5' are not compressed any more after that. 

In the foregoing gaskets G1, G2, G3 and G31 as the 
first to third embodiments, a rigid synthetic resin is 
charged in the recesses of the bead portions for sur- 
rounding holes to be sealed, of the first metal plates to 
form rigid synthetic resin layers therein, and the second 
metal plates are arranged so as to cover the rigid syn- 
thetic resin layers formed in the recesses. 

In gaskets G4 and G5 as the fourth and fifth embod- 
iments as will be described hereinafter, second metal 
plates are arranged so as to cover the recesses of the 
annular bead portions of first metal plates as in the fore- 
going gaskets, but a rigid synthetic resin is not charged 
in the recesses of the bead portions of the first metal 
plates to form rigid synthetic resin layers therein. In- 
stead, annular rigid synthetic resin layers so shaped and 
sized as to be set in the recesses of the first metal plates 
are formed on the inner surfaces of the second metal 
plates at positions confronting the recesses. The rigid 
synthetic resin layers thus formed similarly serve as 
stoppers for limiting the degree of compression of the 
bead portions of the first metal plates as in the rigid syn- 
thetic resin layers formed in the recesses of the forego- 
ing gasket G1 and the like. They also increase the thick- 
ness of parts of the gaskets at which they are formed, 
more than other parts of the gasket, thereby producing 
effects of increasing sealing pressures. Also, in the gas- 
kets G4 and G5, the rigid synthetic resin layers are cov- 
ered with the first and second metal plates, and there- 
fore have no fear that they may be worn away by friction 
with the joint surfaces of cylinder heads or cylinder 
blocks. 

In the metal gasket G4 shown in Figs. 8 and 9. a 
rigid synthetic resin layer 8 is formed in the shape of a 
ridge raised from the inner surface 22 of the second met- 
al plate toward the recess 51. The bead portion 5, when 
compressed, comes into contact with the top of the rigid 
synthetic resin layer 8 and, thus supported by the rigid 
synthetic resin layer, the bead portion 5 is not com- 
pressed any more. For this reason, the height of the rigid 
synthetic resin layer 8 is specified to such that is smaller 
than the depth of the recess 51 (equal to the height of 
the bead portion 5). Further, in order to uniform the seal- 
ing pressure to be applied to the periphery of the com- 
bustion chamber hole 3, the height of the rigid synthetic 
resin layer 8 is adjusted in accordance with the distance 
from the bolt hole as in the gasket G2. Thus, the height 
r^ (see Fig. 8) of the resin layer at a position farther from 
the bolt hole 4 is designed to be higher than the height 
h2 (see Fig. 9) of the resin layer at a position nearer to 
the bolt hole. In the drawings, numeral 7 denotes sealing 

material layers. 
In the gasket G5 shown in Fig! 10, there is formed 

no rigid synthetic resin layer 8 that is formed in the shape 
of a ridge as in the above gasket G4, but there is formed 

s   a rigid synthetic resin layer 9 which is to coat the pro- 
jection raised from a smaller bead portion 91 toward the 
recess 51, opposing the recess 51, on the inner surface 
22 of the second metal plate 2. The height from the top 
of the resin layer 9 to the surface 22 is smaller than the 

io   depth of the recess 51. The bead portion 5, when com- 
pressed, comes into contact with the top of the rigid syn- 
thetic resin layer 9 to be supported by the same. The 
other construction of the gasket G5 is substantially the 
same as that of the gasket G4, except for the points as 

is   mentioned above. 
With reference to Figs. 11 and 12, there is shown 

an exhaust manifold gasket G6 to which the present in- 
vention is applied. The exhaust manifold gasket is put 
in to seal a space between the joint surface of the mount- 

20 jng flanges for the branch pipes of an exhaust manifold 
which correspond to the exhaust ports of an engine, and 
the joint surface to which the exhaust ports of a side wall 
of a cylinder head are opened. 

The gasket G6 comprises a first metal plate 61 and 
25   a second metal plate 62, and each metal plate has ex- 

haust sealing portions 64 having exhaust holes 63 which 
correspond to the above exhaust ports of the engine, 
and connecting portions 65 for connecting the adjacent 
exhaust sealing portions. In each of the exhaust sealing 

30   portions, the first metal plate 61 has a bead portion 66 
for surrounding the exhaust hole 63, and a rigid synthet- 
ic resin is charged in a part of the recess 67 of the bead 
portion 66 to form a resin layer 68 therein. The second 
flat metal plate 62 is arranged to cover the recesses 67 

35   and the rigid synthetic resin layers 68 formed therein so 
as not allow the rigid synthetic resin layers 68 to be worn 
away by friction with the joint surface. 

The metal laminate gaskets of the present invention 
are not limited to the foregoing embodiments and their 

40   modifications, but they can be variously changed or 
modified to an extent that they are not beyond the spirit 
and scope of the present invention. 

45 Claims 

1.   A metal laminate gasket for use in an internal com- 
bustion engine, including at least two metal plates 
each having at least one hole to be sealed and a 

so        plural number of bolt holes, said gasket comprising: 

the first metal plate having annular bead portion 
(s) for surrounding said hole(s); 
the second metal plate so arranged as to cover 

55 the recess(es) of the bead portion(s) of the first 
metal plate; and 
rigid synthetic resin layer(s) formed in part(s)of 
said recess(es) of the bead portion(s) of the first 
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metal plate. 

2. A metal laminate gasket according to Claim 1. 
wherein said second metal plate has a flat plane 
around the periphery(ies) of said hole(s). s 

3. A metal laminate gasket according to Claim 1, 
wherein said second metal plate has bead portion 
(s) for surrounding said hole(s) at position(s) corre- 
sponding to the bead portion(s) of the first metal 10 
plate, said bead portion(s) of the second metal plate 
projecting in the same direction as the bead portion 
(s) of the first metal plate, and the top(s) of said pro- 
jection (s) of the bead portion(s) of the second metal 
plate being allowed to come into contact with the   is 11. 
rigid synthetic resin layer(s) when the gasket is 
compressed. 

4. A metal laminate gasket according to Claim 1, 
wherein the height of the rigid synthetic resin layer 20 
(s) at position(s) farther from the bolt hole(s) is high- 
er than the height of the rigid synthetic resin layer 
(s) at position(s) nearer to the bolt hole(s). 

5. A metal laminate gasket according to Claim 1, 25 
wherein said rigid synthetic resin layer(s) is formed 
of an epoxy resin. 

6. A metal laminate gasket for use in an internal com- 
bustion engine, including at least two metal plates so 
each having at least one hole to be sealed and a 
plural number of bolt holes, said gasket comprising: 

the first metal plate having first annular bead 
portion(s) for surrounding said hole(s); 3S 
the second metal plate having second bead 
portion(s) which surrounds said hole(s) at po- 
sition (s) corresponding to said first bead por- 
tions) and has projection(s) raised in the op- 
posite direction to the projection(s) of the first *o 
bead portion(s), said second metal plate being 
arranged on the side of the recess(es) of the 
bead portion(s) of the first metal plate so that 
the recess(es) of the second bead portion(s) is 
disposed adjacent to the recess(es) of the first 45 
bead portion(s) so as to form common space 
(s): and 
rigid synthetic resin layer(s) formed in part(s) of 
said space (s). 

so 
7. A metal laminate gasket according to Claim 6, 

wherein said rigid synthetic resin layer(s) is formed 
in only on e of the recess(es) of the first bead portion 
(s) and the recess(es) of the second bead portion 
(s). ss 17. 

8. A metal laminate gasket according to Claim 6, 
wherein said rigid synthetic resin layer(s) is formed 

in one of the recess(es) of the first bead portion(s) 
and the recess(es) of the second bead portion(s), 
and said resin layer(s) is raised into the recess(es) 
of the other bead portion(s) . 

A metal laminate gasket according to Claim 6, 
wherein the height of said rigid synthetic resin layer 
(s) is higher at position(s) farther from the bolt hole 
(s) than at position(s) nearer to the bolt hole(s). 

A metal laminate gasket according to Claim 6, 
wherein said rigid synthetic resin layer(s) is formed 
of an epoxy resin. 

A metal laminate gasket for use in an internal com- 
bustion engine, including at least two metal plates 
each having at least one hole to be sealed and a 
plural number of bolt holes, said gasket comprising: 

the first metal plate having bead portion(s) for 
surrounding said hole(s); 
the second metal plate arranged on the side of 
the recess(es) of the bead portion(s) of the first 
metal plate so as to cover said recess(es): and 
annular rigid synthetic resin layer(s) formed in 
such shape and size that allows:said resin layer 
(s) to be included in said recess(es) of the bead 
portion(s) of the first metal plate^said resin lay- 
ers) surrounding the hole(s) ate such position 
(s) on the surface of the second metal plate that 
confronts the recess(es) of the ftest metal plate. 

A metal laminate gasket according to Claim 11, 
wherein said rigid synthetic resin layer(s) is formed 
on the flat surface of the second metal plate. 

A metal laminate gasket according to Claim 11.. 
wherein said rigid synthetic resin layer(s) covers the 
projection(s) which is formed on the second metal 
plate, being raised toward the first metal plate. 

14. A metal laminate gasket according to Claim 11, 
wherein the height of said rigid synthetic resin layer 
(s) is higher at positioh(s) farther from the bolt hole 
(s) than at position(s) nearer to the bolt hole(s). 

15. A metal laminate gasket according to Claim 11, 
wherein said rigid synthetic resin layer(s) is formed 
of an epoxy resin. 

16. A metal laminate gasket according to Claim 1, 6 or 
11, wherein said hole(s) to be sealed is combustion 
chamber hole(s) in a cylinder head gasket. 

12. 

13. 

A metal laminate gasket according to Claim 1, 6 or 
11, wherein said hole(s) tobe sealed is exhaust hole 
(s) in an exhaust manifold gasket. 
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Fig. 6 
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